Light induction of the Euglena chloroplast protein synthesis elongation factors: relative effectiveness of different wavelength ranges.
The abilities of different wavelength ranges of light to promote the increase in the activities of the Euglena chloroplast protein synthesis elongation factors (EFs) during chloroplast biogenesis have been determined. Blue light was far more effective than either green light or red light in increasing the level of chloroplast EF-G, a nuclear encoded gene product. This observation suggests that the induction of EF-Gchl is under the control of the blue photoreceptor that has been identified in Euglena. Blue light was also the most effective wavelength range in facilitating the increase in EF-Ts, a nuclear gene product, and EF-Tu, a chloroplast gene product. However, red light and surprisingly green light were also effective. These results are not consistent with either of the known blue or blue/red photoreceptor systems in Euglena being the sole component involved in the light induction of these two factors and suggest that a green photoresponse may also be important in the development of the chloroplast. The specific activity of the Euglena mitochondrial protein biosynthetic translocase (EF-Gmt) decreased in cells exposed to light. Blue light caused an immediate decline in EF-Gmt activity; whereas, there was a temporal delay in the decrease in EF-Gmt activity when cells were exposed to either red or green light.